Hexagonal YMnO 3 is well known for the co-occurrence of ferroelectricity and antiferromagnetism at low temperatures. Using temperature-dependent spectroscopic ellipsometry at an a-plane oriented single crystal, we show how the dielectric function is affected by the magnetic order transition at the Néel temperature. We focus especially on the pronounced charge transfer transitions around (1.6 − 1.7) eV which are strongly connected to Mn 3d electrons. If described with a BoseEinstein model, the temperature dependency of their energy and broadening is characterized by effective phonon energies not larger than 8 meV. We argue that this is a hint for the occurrence of a soft phonon mode related to the antiferromagnetic phase transition. This is observed in both tensor components of the dielectric function, parallel and perpendicular to the crystallographic c-axis. Furthermore, a suitable parametrization for the uniaxial dielectric function is presented for the NIR-VUV spectral range. The broad transitions at energies higher than a critical pointlike bandgap do not show a clear temperature dependence. We also observe some weak discrete absorption features around the strong charge transfer transitions with energies matching well to low-temperature photoluminescence signals. 
Rare earth manganites RMnO 3 are interesting due to the occurrence of multiferroic properties. The co-existence of ferroelectricity and magnetic ordering in hexagonal (h) YMnO 3 has been known since the 1960s [1] .
h-YMnO 3 is ferroelectric up to a ferroelectric Curie temperature in the order of 920K [2] .
In addition it reveals antiferromagnetic ordering below the Néel temperature T N . Values for T N between 60 and 90K have been reported, most of them slightly above 70K [3] [4] [5] [6] . YMnO hexagonal phases which both are ferroelectric but due to different origins [7, 8] . In ferroelectric h-YMnO 3 (space group P 6 3 cm), the electric dipole along the c-axis originates from a buckling of the MnO 5 bipyramid layers and a related displacement of the Y 3+ ions [9] . The antiferromagnetism at low temperatures is caused by frustration of the S = 2 spins of the Mn 3+ ions which are arranged in a triangular lattice within the MnO 5 layers (abplane) [3, 10] . However, an additional ferromagnetic component along the c-axis can exist [11] . Magneto-electric coupling is a consequence of the configurational interplay of the manganese ions and oxygen ions.
Besides studies of the antiferromagnetic phase transition by temperature-dependent magnetic susceptibility or specific heat [3, 4, 8] there has been a number of investigations utilizing (low-frequency) dielectric constant determination [3, 4, 6] , neutron scattering [10, 12] and even optical second harmonic generation [5, 13] showing that the emission around 1.7 eV increases drastically when entering the antiferromagnetic phase [18] . For other hexagonal manganites temperature-and magnetic field behavior of such charge transfer transitions have been studied by transmission measurements proving indeed a strong connection to the magnetic order [19] . However, nearly all present investigations lack of considering the anisotropy since usually only polarization perpendicular to the crystallographic c-axis is probed. The incidence angle was 70 ○ and the sample was orientated with an angle of 30 ○ between the crystallographic x-axis and the plane of incidence. 
EXPERIMENTAL DETAILS
The single crystal sample is a-plane oriented with a slight miscut as known from previous investigations [16] . It was grown by the optical floating zone technique.
Temperature-dependent spectroscopic ellip-sometry measurements were carried out from 10K to room temperature at an incidence angle of 70 ○ using a cryostat with CaF 2 windows. To account for polarization influences from the cryostat windows we applied a calibration procedure considering the window effects in terms of system Jones matrices (cf. to Mn 3d orbital transitions [17] .
The parametrization enables robust modeling at all temperatures in the spectral range from 1 to 8 eV. As an example experimental and model-generated data for 10K is shown in fig. 1 a) . 
Here, E 0 , γ 0 are the values at T = 0K, θ is an effective phonon temperature and α the effective phonon coupling constant. As can be seen in fig. 5 the extracted values scatter a lot but the different evaluation approaches described above give consistent results. For correlation reasons we use for γ(T ) the same effective phonon temperature θ as for E(T ). fig. 7 ), similar to earlier reported PL spectra from h-YMnO 3 single crystals [31] . As origin of the emission, the strong charge transfer transition involving excitation of a phonon and two magnons was proposed. This also explains the large broadening of the signal due to the wide two- While in the DF the pc polarization reveals the higher energy, in the PL spectrum the sc polarization does. It should further be mentioned that the sc polarized PL spectrum of a thin h-YMnO 3 film looks completely different: Sharp features at 1.7 eV and broad emission around 1.55 eV were observed [18] .
Furthermore the emission increased abruptly below T N , a behavior we could not observe. 
